ABSTRACT: The list of freshwater gastropods of Bulgaria, with data on their distribution, ecology and conservation status, was based on a critical overview of all available sources and unpublished materials. The total number of freshwater snail species hitherto recorded from Bulgaria is 120. Three species are regarded as extinct, two species were found only as subfossil remains. The most diverse families are Hydrobiidae (67 species), Planorbidae (15), and Lymnaeidae (11). The remaining families are represented by 1 to 4 species. Zoogeographical, ecological and conservation data are discussed.
INTRODUCTION
The Balkan malacofauna is much less well studied, compared to that of Western Europe, whereas at the same time it seems to be much richer (GLÖER & DIERCKING 2010 , WELTER-SCHULTES 2012 . New species are described every year, while many rare species are receding or becoming extinct. The need for updating country-wide and regional checklists is thus more urgent in the Balkans, compared to the other parts of Europe.
The studies on freshwater snails of Bulgaria started in the second half of the 19th c. (MOUSSON 1859). ANGELOV's (2000a) relatively recent synopsis, containing a catalogue of aquatic molluscs of the country and data on their distribution, was soon followed by HUBENOV's (2005 HUBENOV's ( , 2007a lists of the known Bulgarian species, with an emphasis on their distribution and ecology. More than 49 new species have been described since then (GEORGIEV 2011a , 2012d , GEORGIEV & GLÖER 2013 , and two have been recorded as new for the country (IRIKOV & GEORGIEV 2008 , SCHNIEBS et al. 2012 , while another two have been pronounced extinct (GEORGIEV 2010) .
This updated list is based on a critical overview of the information on the freshwater gastropod fauna of Bulgaria.
MATERIAL AND METHODS

SOURCES
The literature survey included all the publications considering the Bulgarian freshwater gastropods from 1859 to 2013. The classification was based on GLÖER (2002) , WALTHER et al. (2006) and GLÖER & DIERCKING (2010) . These sources were also used for the ecological categorisation of species. The authors' unpublished data from species diversity surveys in various regions in Bulgaria were also included for the purpose of comparison of the local faunas.
The zoogeographical categorisation of the species was based on distributional data from ZHADIN (1952) , STAROBOGATOV (1970) , WILLMANN & PIEPER (1978) , (Bourguignat, 1862) Viviparus maritzanus Haas -HAAS (1911) Vivipara acerosa Bourguignat -WOHLBEREDT (1911) Vivipara maritzana Haas -HESSE (1913) Viviparus acerosus (Bourguignat) -WAGNER (1927) , DRENSKI (1947) , RUSSEV (1979) , FRANK et al. (1990) , ANGELOV (1998 ANGELOV ( , 2000a , HUBENOV (2005 HUBENOV ( , 2006a HUBENOV ( , 2007a , GEORGIEV (2012c) Viviparus acerosus maritzanus (Haas) -BÜTTNER (1928) Viviparus danubialis (Bourguignat) -PETRBOK (1941) , RUSSEV (1979) , FRANK et al. (1990) , ANGELOV (2000a, b) , HUBENOV (2005 HUBENOV ( , 2007a ) Viviparus danubialis var. penchianti Bourguignat -RUSSEV (1979) Viviparus danubialis var. rumaelicus Kobelt -RUSSEV (1979) Catchment areas -1, 2, 3 Distribution in Bulgaria -D, SP, SBE, PT, RRW, PSP, 0-1500 General distribution -South European (?Central and South European -introduced) Ecology -potamophilous, stagnant waters Conservation -IUCN-LC 6. Viviparus contectus (Millet, 1813) Viviparus contectus (Millet) - DRENSKI (1947) , JAECKEL (1967) , RUSSEV (1979) , FRANK et al. (1990) , ANGELOV (1998 ANGELOV ( , 2000a , HUBENOV (2005 HUBENOV ( , 2006a HUBENOV ( , 2007a ) Catchment area -1 Distribution in Bulgaria -D, 0-100 General distribution -West Eurosiberian Ecology -potamophilous, stagnant waters, phytophilous, rare Conservation -IUCN-LC
Viviparus acerosus
Viviparus viviparus (Linnaeus, 1758)
Viviparus viviparus var. subfasciatus Bourguignat - WESTERLUND (1886) Viviparus viviparus (L.) - PETRBOK (1941) , DRENSKI (1947) , ANGELOV et al. (1963) , RUSSEV ( , 1979 , JAECKEL (1967) , NAIDENOV (1968) , FRANK et al. (1990) , ANGELOV (1998 ANGELOV ( , 2000a , HUBENOV (2005 HUBENOV ( , 2006a HUBENOV ( , 2007a , GEORGIEV (2012c) Viviparus fasciatus (Müller) -DRENSKI (1947) Catchment areas -1, 3 Distribution in Bulgaria -D, PVS, 0-600 General distribution -European Ecology -pelophilous, potamophilous, stagnant waters Conservation -IUCN-LC Note: BOURGUIGNAT (1980) listed a species with unclear taxonomical status -Vivipara amblya Bourguignat, 1962 - (1927) , VALKANOV (1936 VALKANOV ( , 1957 , PETRBOK (1941) , DRENSKI (1947) , ANGELOV et al. (1963) , RUSSEV ( , 1968 RUSSEV ( , 1979 , FRANK et al. (1990) , ANGELOV (1998 ANGELOV ( , 2000a , HUBENOV (2005 HUBENOV ( , 2007a ter molluscs as "saltwater species which is able to survive at low salinity (up to 1‰)". The author also mentioned Hydrobia records from some inland streams and springs by PETRBOK (1941) , DRENSKI (1947) and RUSSEV (1979) ; those were a result of misidentification. (1911, 1913) , WOHLBEREDT (1911) , , PETRBOK (1941 PETRBOK ( , 1947 , DRENSKI (1947) , VALKANOV (1957) , ANGELOV (1960 ANGELOV ( , 1998 ANGELOV ( , 2000a , ANGELOV et al. (1963) , , 1979 ), FRANK et al. (1990 , HUBENOV (2005 HUBENOV ( , 2006a HUBENOV ( , b, 2007a , GEORGIEV (2005a GEORGIEV ( , 2012b (1956, 1998, 2000a, b) , ANGELOV et al. (1963) , GEORGIEV (2005a GEORGIEV ( , 2012c , HUBENOV (2005 HUBENOV ( , 2006a HUBENOV ( , 2007a (1964, 1979) , RUSSEV & YANEVA (1975) , ANGELOV (1998 ANGELOV ( , 2000a , GEORGIEV (2005a GEORGIEV ( , b, 2008 GEORGIEV ( , 2012c (1956, 1998, 2000a, b) , ANGELOV et al. (1963) , , 1979 ), FRANK et al. (1990 , GEORGIEV (2005a GEORGIEV ( , 2012b VALKANOV (1936 VALKANOV ( , 1957 , PETRBOK (1941) , DRENSKI (1947) , ANGELOV (1956 ANGELOV ( , 1998 ANGELOV ( , 2000a FRANK et al. (1990) , ANGELOV (1998 ANGELOV ( , 2000a , HUBENOV (2005 HUBENOV ( , 2006a HUBENOV ( , b, 2007a BÜTTNER (1928) , VALKANOV (1936 VALKANOV ( , 1957 , DRENSKI (1947) , ANGELOV et al. (1963) , RUSSEV & YANEVA (1975) , RUSSEV (1979) , YANEVA (1989 ), FRANK et al. (1990 , ANGELOV (1998 ANGELOV ( , 2000a , YANEVA et al. BÜTTNER (1928) , VALKANOV (1935 VALKANOV ( , 1957 , PETRBOK (1941) , ANGELOV (1956 ANGELOV ( , 1998 ANGELOV ( , 2000a , ANGELOV et al. (1963) 
DISCUSSION GENERAL REMARKS
The total number of freshwater snail species recorded hitherto from Bulgaria is 120. Three species (Th. pallasi, B. rumelica and M. parreyssi) are regarded as extinct, and two species were found only as subfossil remains (T. lincta and T. variabilis), but are likely to occur in the Bulgarian part of the Danube, since there exist records from the adjacent areas of Romania (CIOBOIU 2006) . Some other species, for example Bithynia transsilvanica (Bielz, 1853) , Radix ampla (Hartmann, 1821) and Gyraulus acronicus (A. Férussac, 1807) , have been recorded from south Romania but never found in Bulgaria (GLÖER & SÎRBU 2006 , CIOBOIU 2006 . Their occurrence in the country is also likely.
The Hydrobiidae are the most diverse family (67 known species, 56% of freshwater snail fauna); they are followed by Planorbidae (15; 12%), and Lymnaeidae (11; 9%). The remaining families are represented by 1-4 species and constitute 1-3% of the freshwater snail fauna (Fig. 3) . Most hydrobiid genera in Bulgaria are represented by one species each. Some of the genera are endemic to the country (Balkanospeum, Cavernisa, Insignia, Balkanica, Gloeria, Strandzhia) (Fig. 4) . Bythinella, with its 20 species (29% of all hydrobiids) and Belgrandiella (11 species, 16%) are the most speciose; they are followed by Bythiospeum (8 species, 12% -one still unidentified, probably new, referred to as Bythiospeum sp. in GEORGIEV 2013), and Grossuana (7 species, 10%).
The regions richest in species are the Danube River valley, Pre-Balkan area, West Rhodopes Mts, West Stara Planina Mts, Upper Thracian Lowland and the Black Sea coastal area. The hydrobiids are represented by many species in the West Rhodopes, West Stara Planina and the Pre-Balkan region. The members of Neritidae, Viviparidae, Melanopsidae, Bithyniidae, Pyrgulidae, and the genus Lithoglyphus, occur mainly in north Bulgaria, and especially in its low-altitude parts.
The altitudinal range of freshwater snails in Bulgaria is 0 to 2,300 m a.s.l. The species richness decreases gradually with increasing altitude (Fig. 5) . The majority of species inhabit the lower-altitude parts of the country -valleys, lowlands and hilly areas, and few reach high altitudes (Galba truncatula, Radix labiata, Ancylus fluviatilis). Some of the spring snails (Bythinella, e.g. B. hansboetersi, B. ravnogorica, B. aneliae) are high mountain species living at altitudes of 1,000 to more than 2,000 m a.s.l. The altitudinal ranges of most other Bulgarian hydrobiids are between 100 and 800 m a.s.l. The qualitative similarity of the freshwater snail faunas of the main geographical regions of Bulgaria is in most cases small. The fauna of the West Stara Planina Mts is the most specific. This is due to the presence of many endemic hydrobiids, and the absence of the widely distributed, lowland species (most planorbids and lymnaeids).
The most widely distributed species in Bulgaria, in terms of both geographical regions and altitude, are Galba truncatula, Radix auricularia, Physella acuta and Planorbis planorbis. Besides the local hydrobiid endemics (with 1-3 localities), Viviparus contectus, Bor ysthenia naticina, Anisus vorticulus, Gyraulus piscinarum, Radix lagotis, Myxas glutinosa, Ferrissia fragilis and Ancylus recurvus can be regarded as rare.
ZOOGEOGRAPHICAL CHARACTERISTICS OF THE FAUNA
For the purposes of this paper, the freshwater snails of Bulgaria were assigned to 32 zoogeographical categories, combined in four larger groups (Table  1) . The first group includes species which are distributed both in the Palaearctic region and outside it. This group (10 species -8.4%) comprises four zoogeographical categories. Potamopyrgus antipodarum, Physella acuta and Ferrissia fragilis are alien species whose secondary ranges include Bulgaria. Native species, widely distributed in Bulgaria (Galba truncatula, Planorbis planorbis and Gyraulus crista), are poorly represented in the Black Sea basin rivers. Because of its heterogeneity and the small number of species, this category is not important for the zoogeographical characteristics of the country. According to STADNICHENKO (1990) , the range of Aplexa hypnorum is longitudinally disjunct, with a gap in Siberia. ZHADIN (1952) and FRANK et al. (1990) regard it as a Holarctic species.
The second group, with 12 species (10.1%), includes species distributed in more than one of the Palaearctic subregions but not found outside the Palaearctic region. Most of them are Holopalaearctic, with fewer West and Central Palaearctic species, found in all three catchment areas ( Table 1) . The group includes the palaeolimnetic Bithynia tentaculata and Valvata piscinalis. Pulmonates constitute the majority of the group and are best represented in the Danube area. Radix auricularia and R. labiata, which occur all over the country, have the widest distribution. R. labiata and R. balthica are found in all the altitudinal zones, whereas Bithynia tentaculata and Stagnicola turricula occur only in one zone. The lymnaeids are the most numerous (4) among the Palaearctic species.
Thirty one species (26.1%) represent the group of species confined to one Palaearctic subregion (Table  1) . The group includes species with Eurosiberian and Mediterranean distribution (discounting endemics).
The Eurosiberian group includes 19 (16.0%) species (Table 1) (ZHADIN 1952 , STAROBOGATOV 1970 , BÃNÃRESCU 1990 . Most of the Mediterannean species occur in the Danube and Black Sea catchment areas.
ENDEMICS AND RELICTS
The endemics include species which are not found outside the Balkan Peninsula. They are divided into Balkan (more than one Balkan country), Bulgarian (Bulgaria only), regional (more than one locality in a region), and local (one locality) species. Endemics are of high conservation value in the evaluation of any territory, and reflect the unique character of a fauna. The 66 endemic species (55.5% of all species; Table 1) in the Bulgarian fauna represent palaeo-and mesolimnic families. The local endemics (53 species, 44.5%) are the most numerous, followed by the regional endemics (10 species, 8.4%). Most of the local endemics (58 species) are found in the Danube and Aegean catchment areas (Table 1) and only 10 occur in the Black Sea catchment area. The Stara Planina Mts, Pre-Balkan and Rhodope Mts are the regions with the greatest numbers of endemic species; they also hold the main speciation centres. Among the Balkan endemics, Grossuana codreanui was recorded from Romania, Bulgaria and Serbia (probably more than one species was recorded under the name); Lithoglyphus pyramidatus is known from the environs of the town of Lom on the Danube (regarded also as subendemic); Stagnicola montenegrinus is new for Bulgaria and till now found only along the Maritsa and Tundzha rivers (SCHNIEBS et al. 2012) . Melanopsis parreyssi is regarded as a Lower Danube (regional) endemic. Most of the hydrobiids are endemic, with 53 local and eight regional endemic species described from Bulgaria. The rate of endemism of this family in Bulgaria is very high -95.5%.
The relict gastropod fauna is a result of a complex palaeoclimatic and palaeogeographical changes from the Tertiary to the present. According to their origin, the relicts are preglacial (Melanopsis parreyssi, found in a thermal spring at the Pyasachnik Reservoir) and Caspian (7 species, associated with the Ponto-Caspian brackish region; STAROBOGATOV 1970 , BÃNÃRESCU 1990 , RUSSEV et al. 1998 . Their ranges are Southeast European-Pontian (Theodoxus danubialis, Esperiana esperi, E. daudebartii and Lithoglyphus naticoides) and Ponto-Caspian (Theodoxus pallasi, Turricaspia lincta, T. variabilis). Relicts are of high conservation importance and contribute to the specificity and uniqueness of the fauna.
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CONSERVATION ISSUES
R a r e ( s t e n o e c i o u s ) s p e c i e s . This category includes taxa with few populations or known from a single locality only, as well as some species which, though found all over Bulgaria, usually occupy specific habitats. Negative microclimate changes, environmental pollution, and habitat disturbance cause their extinction or shrinkage of their ranges. Seventeen species (14.3%) are considered rare (discounting the subterranean forms); they are found in all three catchment areas (Table 2) , the Danube basin being the richest in this respect.
E n d a n g e r e d s p e c i e s a n d t a x a w i t h h i g h c o n s e r v a t i o n v a l u e . Conservation value varies among species. It is especially high when supported by more than one criterion (e.g. rare and endemic, rare and relict, etc.). Sixty-five species (54.5%) of the Bulgarian freshwater snails are included in the IUCN, two -in the Habitats Directive, Natura 2000, CORINE and ESC each; three -in the Red Book of the Republic of Bulgaria and one -in the Bern Convention ( Table 2 ).
The distribution of nearly all of them is associated with the Danube River and the Danubian Plain; fewer occur in the Pre-Balkan and other regions. The stygobiontic forms from subterranean lakes and springs, among which are the local endemic hydrobiids, are protected under the Bulgarian legislation. Three species are probably extinct.
I n d i c a t o r s p e c i e s . Eleven species are regarded as indicators. Most of them are a-and b-mesosaprobic, widespread in Bulgaria, of Holarctic, Palaearctic and Eurosiberian distribution, representing Lymnaeidae, Planorbidae and Physidae. The oligo-to b-mesosaprobic Myxas glutinosa is quite rare.
